This study revealed land use/cover change of Manikganj Sadar Upazila concerning with urbanization of Dhaka city. The study area also offers better residential opportunity and food support for Dhaka city. The major focus of this study is to find out the spatial and temporal changes of land use/cover and its effects on urbanization while Dhaka city is an independent variable. For analyzing land use/cover change GIS and remote sensing technique were used. The maps showed that, between 1989 and 2009 built-up areas increased approximately +12%, while agricultural land decreased −7%, water bodies decreased about −2% and bare land decreased about −2%. The significant change in agriculture land use is observed in the south-eastern and north eastern site of the city because of nearest distance and better transportation facilities with Dhaka city. This study will contribute to the both the development of sustainable urban land use planning decisions and also for forecasting possible future changes in growth patterns.
Introduction
Like many other developing countries in the world, Bangladesh has experienced phenomenal growth of urban population in last four decades (14.1 million in 1981, 22.5 million 1991, 31.1 million in 2001, and 33.5 million in 2011) [1] . The large population of Bangladesh is squeezed into a small area 36,465,341 acre, yielding a mean density 4.2 persons/acre [1] . Rapid urbanization has led to the transformation of rural areas into urban areas, and it has been estimated that more than 199,908 acre (1% of total agriculture land) of agricultural land is converted to cities, roads and infrastructure annually [2] .
According to The Economist Intelligence Unit (EIU), Dhaka is the second worst livable city in the world. The population is growing by an estimated 4.2% per year, one of the highest rates amongst Asian cities [3] . Urban expansion of Dhaka was slow in the 1950s, but strong growth followed the independence of Bangladesh in 1971 [4] . Its growth has been particularly rapid since 1972, after its transformation from a provincial capital to the national capital of the structured zone of the city due to the accelerated rate of the urban growth in Dhaka [5] .
Rural to urban migration remained the most dominant factor of population growth, but natural increase was also high [6] . The considerable growth observed in the population of Dhaka is thought to have occurred in response to large scale rural-urban migration, which has contributed, significantly to the increased rate of urbanization [7] . Dhaka supports more than 40% of Bangladesh's industry, further suggesting that the some economic development and industrialization has led to a higher rate of urban expansion.
Manikganj Sadar Upazila has been emerged in the suburban area of Dhaka city. The study area offers developed transportation facility, better residential opportunity and food support for Dhaka city at the same time.
Consequently it has become a place where people of different social backgrounds and strata are residing. In recent decades, rapid economic development such as: land reform, construction of roads, real estate development, industrial and commercial development has been accelerated the process of urbanization. This growth performing in an unplanned way and therefore, leads to a hazardous development.
There are only a few previous research works has been done on land use/cover change of the study area at the local and government level. Nahrin and Aktar (2007) in their article "Problems of Urban Utilities in the Secondary Towns of Bangladesh: A Case Study of Manikgonj Pourashava" which essential traces the utility coverage and present land use pattern of the study area [8] . Local Government Engineering Department (LGED, 2010) published "Manikganj Sadar Upazila map" and "Manikganj Sadar Upazila Road Network map" presented the current (2010) land use condition [9] . These reports and maps are not concerned with the temporal change of the socio-economic conditions of the study area. Realizing the situation this research has been conducted on Manikganj Sadar Upazila, where the major focus to clarify the urban sprawl of Dhaka city and land use change with socio-economic factors.
The objective of the study is to examine the spatial variations and temporal changes in various land use with remotely sensed data and to find out the land use change with social-economic background. Specifically, the purpose of the study is to analyze the temporal and spatial changes of agriculture land use in the study area concerning with urbanization of Dhaka city.
Geographical Settings of the Study Area
Manikganj district has been divided into seven Upazilas. Manikganj Sadar Upazila is bounded on the north by Saturia Upazila, on the east by Singair Upazila, on the south by Harirampur Upazila and on the west by Shivalaya Upazila and Ghior Upazila (Figure 1) . The study area has a distance of 50 km from Dhaka city. The density of population is 4.5/acre. Total area of the study area is 53,080 acre. Manikganj Sadar Upazila has been divided into eleven Unions. Among all the unions Pourashova is the city center of Manikganj Sadar Upazila.
The heights and the lowest average monthly temperature vary from 35.1˚C to 14.2˚C. The level of humidity varies from 56% to 83%. The soil is mainly composed by the Young Active Brahmaputra flood plain representing silty and sandy alluvial soil. The Kaliganga River is the principal river that flow through the study area. In the study area, 43.43% of the dwelling households depend on agriculture as the main source of income with 27.49% cropping, livestock, forestry and fishery and 15.94% as agriculture labor [1] . The major agricultural crops are Rice, Jute, Wheat, Pulses, Oil seeds, Vegetables, Spices, Potato, Sweet potato. Among rice crops Boro covers the largest area followed by Aman and Aus.
Materials and Methods
The study was mainly based on collection and analysis of remote sensing data. The study also used both primary and secondary data were obtained from Bangladesh Population Census book (1981, 1991, 2001 and 2011), data and information relating to agriculture are obtained mainly from Bangladesh Agriculture Census (1984, 1996 and 2008) 
published by Bangladesh Bureau of Statistics (BBS).
The land use categories are classified as: agriculture land use, urban land use, water surface, bare land and vegetation cover. For GIS and remote sensing analysis, a time-series of Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper Plus (ETM+) images were used to derive land use/cover maps of the study area were used (Figure 2) . The images included the visible (bands 1, 2 and 3), the near infrared (NIR), the shortwave infrared (SWIR), and the middle infrared (MIR) bands with 30 m spatial resolution for TM and ETM+ images ( Table 1) . The dataset was mainly downloaded from the archive of Landsat (http://earthexplorer.usgs.gov). Af- ter preprocessing the imageries, we performed supervised classification of both imageries with maximum likelihood classification algorithm in ERDAS IMAGINE 9.1 using the field data to produce five cover classes. After classification in ERDAS, the classified imageries were exported to GIS for map production and generating land cover statistics. The image processing and analysis has been carried out using Arc Map 10 software. Field work was carried out during October 2014 for collecting ground training and validating data and for defining the characteristics of each land cover class.
Result
In 1989, agricultural land use amounted 35,242 acre (66%) and decreased to 31,385 acre (59%) in 2009 ( Table  2) , during the above mentioned 20 years, agriculture land use had decreased by161 acre in Atigram Union, 283 acre in Garpara Union, 966 acre in Hatipara Union, 231 acre in Jaigir Union, 353acre in Krishnapur Union, 596 acre in Bhararia union, 172 acre in Pourashova Union and 585 acre in Putail Union (Figure 3) .
The decrease of agriculture land use was caused by development of infrastructure and factory (in Pourashova, Krishnapur, Atigarm area), saw mills (Pourashova area, Krishnapur and Jaigir area). From 1989 to 2009, a significant decrease of agriculture land use is found in Hatipara Union, Krishnapur union and Bhararia Union because of nearest distance from Dhaka city and transportation network development. The size of agricultural land mainly depends on the growth of the settlements, being an important factor influencing land-cover changes [10] . Usually, the major land-use change is caused by the increasing demand for non-agricultural land because of urban and manufacturing development [11] .
The urban land use is composed of residential land use, commercial land use and industrial land use ( Figure  3) . The urban land use area was 10,057 acre (19%) and expanded to 17,049 acre (31%) in all unions (Figure 4 The major land-use change is caused by the increasing demand for non-agricultural land because of urban and infrastructure development [13] . The commercial land use includes shops, banks, hotels, restaurants, government office, cinema hall have been established gradually in Pourashova Union, Krishnapur Union, Nabagram Union and Aitgram Union area. The majority of urban land was acquired by converting areas that were previously agricultural land, vegetation and water bodies [14] . Table 3) . During the above mentioned 20 years, the bare land had decreased by 304 acre in Pourashova Union, 126 acre in Hatipara Union, 75 acre in Atigram Union and 72 acre in Nabagram Union. The net bare land area had decreased because with the increase of population, the demand of food had increased too. As a result, the bare has been converted to both agriculture land use and urban land use. In opposite, the bare land had increased by 150 acre in Putail Union, and 28 acre in Garpara Union ( Table 3) .
The water surface was 3293 acre (6%) in 1989 and dropped to 1976 acre (5%) in 2009 ( Table 2 ). The decrease of water surface was a result of the construction of residential, commercial and industrial zone to promote urban development (Figure 5) . Water surface had decreased by 131 acre in Atigram Union, 132 acre by Betila Table 2) . The decrease of vegetation cover was a result of the construction of residential, commercial and industrial zone to promote urban development. Vegetation cover had decreased by 133 acre in Atigram Union, 65 acre by BetilaMitara Union, 76 acre in Bhararia Union, 51 acre in Dighi Union, 72 acre Jaigir Union, 185 acre in Krishnapur Union, 65 acre in Nabagram Union and 81 acre in Pourashova Union ( Table 3) .
Census data indicate that, Manikganj Sadar Upazila had a total population of 209,855 in 1981. The population increased steadly 237,771 in 1991, but it markedly increased from 261,662 in 2001 to 309,413 in 2011. With the expansion of total population, the percentage of male female population had changed too. In 1981, male 50.24% and female 49.76%, in next thirty years the male female population percentage had changed, male 48.29% and female 51.71% in 2011. During the period from 1981 to 2011, the number of urban population of the study area had increased by 37,132 in 1981 to 71,698 in 2011. The accelerated industrialization and urbanization following economic reforms and population increases have greatly affected land-use change through the increase of built-u areas and urban sprawl [15] . Urban expansion is positively related to population growth [12] . The relationship between urban growth and increasing population was inspected and found strong correlation ( Table 4) .
In 1984, farm household was 67.07% of total household area and it became 59.27% in 1996. According to the agriculture census (2008), farm household has been decreased to 50.99% (Figure 6) . From 1996 to 2008, during recent 12 years, the reduction rate is higher because of urbanization greatly contributed to the loss of agriculture land. In opposite in 1984, small farm household was 13,941 (74.01%) of total household and 19,370 (85.81%) in 1996. In 2008, small farm household has been increased to 28,996 (90.21%). From 1996 to 2008, during recent 12 years, on-farm holdings has been increased by 1100 in Betila Mitara Union, 500 in Bhararia Union, 300 in Dighi Union, 800 in Hatipara Union, 700 in Jaigir Union, 1100 in Krishnapur Union, 200 in Nabagram Union, and 700 in Putail Union. The correlation between urban expansion and percentage of non-farm holdings also examined and revealed very strong association ( Table 4) .
According to the population census (1991), 92.12% population had engaged with agriculture activity (as a main source of income). In the next ten years, from 1991 to 2000 the growth rate was normal. However, the population engage with agricultural activity had dropped in 2011 with 28.34%. Such a great variation within ten years was attributed to the education policy development. With the development of education policy compare to agricultural activity the demand of service sector has been increased. The social economic factors play the most important decision role in deciding the range of cultivated land change [16] . Employment is an important factor influencing landscape changes [10] . During the period from 2001 to 2011, population involving rate with service sector was high 24.91%.
Conclusions
This study evaluated the temporal and spatial changes of land use in the study area comparing with urbanization of Dhaka city. In the study area urban land use has been increased by 4% during 1989 to 1999 and 8% from 1999 to 2009, which resulted in a significant decrease in the area of agriculture land use, water surface, bare land and vegetation cover. In the study area, the growing population and faster economic activities has been increased. But in opposite, the amount of agricultural land has reduced substantially, largely as a result of the increasing demand of land for urban land uses. The significant change in agriculture land use has been observed in Pourashova and also in the south-eastern and north-eastern site of the study area because of nearest distance and better transportation network with Dhaka city. In the study area during the above mentioned 20 years, a significant urban land use expansion has been largely driven by population growth and economic activity. Comparatively the growth rate and the number of population of the study area are much greater than all other Upazilas on account of locational advantage linking Dhaka city.
Urban land use expansion should be restrained on agriculture land use, vegetation cover and water surface. Agriculture land must be prohibited from any kind of development activity. Agriculture land use must be preserved for food support for both Dhaka city and Manikganj Sadar Upazila. Existing natural canals, ponds and other water surface should be kept for ecological balance. Moreover, regional and local land use management policy should be needed to be revised for proper land use management. The land use/cover maps produced in this study will contribute to both the forecasting possible future changes in growth patterns and also for the development of sustainable urban land use planning decisions.
